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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 122, 125, 126, 127, 128, 129, 137, 140 and 141 are rejected under 35 
U.S.C. 102(b) as being anticipated by US Patent No. 6,204,524 to Rhodes. 

Regarding claim 122, Rhodes (figures 1-14) teaches a method of forming an imager 
comprising the steps of: 

providing a semiconductor substrate (1 16, 120) having a doped layer (120) of a 
first conductivity type (p type); 

forming a field oxide region (1 15) in the semiconductor substrate; 

forming a photosensor (125) including a charge collection region (155) of a second 
conductivity type (n type), the charge collection region (155) being provided in the doped layer 
(120); 

forming a floating diffusion region (130) for receiving charge from the charge collection 
region (155); and 
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forming a charge storage capacitor (162) over the semiconductor substrate (1 16, 120) so 
that one electrode (156) of the storage capacitor (162) is connected to the floating diffusion 
region (130) by an electrical contact (150). 

Regarding claim 125, Rhodes teaches the charge storage capacitor (162) is formed 
partially over the field oxide region (115) and partially over an active area of the photosensor 
(125). 

Regarding claim 126, Rhodes teaches the other electrode (160) of the charge storage 
capacitor (162) is connected to ground (column 8, lines 17-18). 

Regarding claim 127, Rhodes teaches the other electrode (156) of the charge storage 
capacitor (162) is connected to a gate of a transistor (102). 

Regarding claim 128, Rhodes teaches the transistor is part of a three-transistor cell 
(photogate transistor [125], transfer transistor [128], reset transistor [132]). 

Regarding claim 129, Rhodes teaches the transistor is part of a four-transistor cell 
(photogate transistor [125], transfer transistor [128], reset transistor [132], source follower 
transistor [136]). 

Regarding claim 137, Rhodes (figures 1-14) teaches a method of forming an imager 
comprising the steps of: 

providing a semiconductor substrate (116, 120) having a doped layer (120) of a first 
conductivity type (p type); 

forming a field oxide region (1 15) in the semiconductor substrate; 
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forming a photosensor (125) including a charge collection region (155) of a second 
conductivity type (n type), the charge collection region (155) being provided in the doped layer 
(120); 

forming a floating diffusion region (130) for receiving charge from the charge collection 
region (155); 

connecting an electrode of a first charge storage capacitor (capacitors [64, 74]; figure 1) to 
the floating diffusion region (130) by a first electrical contact (42) (floating diffusion region 
[130] connects to a readout circuit [60]; column 7, lines 42-54); and 

connecting an electrode of a second charge storage capacitor (162) to the charge 
collection region (1 10) by a second electrical contact (150). 

Regarding claim 140, Rhodes teaches the second charge storage capacitor (162) is formed 
such that the extent of the charge storage capacitor (162) overlies an active area of the 
photodiode (photodiode; column 2, lines 29-31). 

Regarding claim 141, Rhodes teaches a first portion (left portion of [162]) of the second 
charge storage capacitor (162) is formed over the field oxide region (115) and wherein a second 
portion (right portion of [162]) of the second charge storage capacitor (162) is formed over an 
active area of the photodiode (photodiode; column 2, lines 29-31). 
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Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 90, 93-101, 104-119, 123 and 130-136 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US Patent No. 6,204,524 to Rhodes in view of US Patent No. 6,300,662 
to Doyle et al. 

Regarding claim 90, Rhodes (figures 1-14) teaches a method of forming a CMOS imager 
comprising the steps of: 

providing a semiconductor substrate (116, 120) having a doped layer (120) of a first 
conductivity type (p type); 

forming a first doped region (155) of a second conductivity type (n type) in the doped 
layer (120), the first doped region (155) being adjacent a field oxide region (115); 

forming a charge storage capacitor (162); and 

forming a contact (150) between the first doped region (155) and the charge storage 
capacitor (162). 

Rhodes differs from the claimed invention by not showing the entire extend of the charge 
storage capacitor overlies the field oxide region. However, Doyle et al. (figure 7B) teach the 
entire extend of the charge storage capacitor (C2), which overlies the filed oxide region (40). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to incorporate the teaching of Doyle et al. into the device taught by Rhodes 
in order to improve the capacity of the charge storage capacitor. 

Regarding claim 93, the combined device shows the charge storage capacitor (Rhodes; 
162) is formed by forming a first conductive layer (Rhodes; 156) over the substrate (Rhodes; 
1 16, 120) including the field oxide region (Rhodes; 115); forming a dielectric layer (Rhodes; 
158) over the first conductive layer (Rhodes; 156); and forming a second conductive layer 
(Rhodes; 160) over the dielectric layer (Rhodes; 158). 

Regarding claim 94, the combined device shows the first (Rhodes; 156) and second 
(Rhodes; 160) conductive layers are independently selected from W (tungsten) (Rhodes; column 
9, lines 54 - 60; column 10, lines 15-18). 

Regarding claim 95, the combined device shows forming an element of the CMOS imager 
simultaneously with forming the storage capacitor (Rhodes; 162). 

Regarding claim 96, the combined device shows the element is a transistor gate (Rhodes; 

125). 

Regarding claim 97, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the transistor gate (Rhodes; 125). 

Regarding claim 98, the combined device shows the element is a transfer gate (Rhodes; 

128). 

Regarding claim 99, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the transfer gate (Rhodes; 128). 

Regarding claim 100, the combined device shows the element is a source follower gate 
(Rhodes; 136). 
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Regarding claim 101, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the source follower gate (Rhodes; 136). 

Regarding claim 104, the combined device shows forming a second doped region 
(Rhodes; 126) of the second conductivity type (n type) in the doped layer (Rhodes; 120) spaced 
from the first doped region (Rhodes; 155) to transfer charge from a charge collection area; 
forming a third doped region (Rhodes; 130) of the second conductivity type in the doped layer 
(Rhodes; 120) spaced from the second doped region (Rhodes; 110) wherein the third doped 
region effectuates the transfer of charge to a readout circuit; and forming a fourth doped region 
(Rhodes; 134) of the second conductivity type in the doped layer (Rhodes; 120) spaced from the 
third doped region (Rhodes; 130) wherein the fourth doped region is a drain for a reset transistor 
for the CMOS imager. 

Regarding claim 105, the combined device shows the first conductivity type is p-type 
(Rhodes; p type; column 7, lines 24-26), and the second conductivity type is n-type (Rhodes; n 
type; column 7, lines 32-34). 

Regarding claim 106, the combined device shows forming a photogate (Rhodes; 102) over 
the doped layer (Rhodes; 120) between the first (Rhodes; 155) and second (Rhodes; 126) doped 
regions. 

Regarding claim 107, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the photogate (Rhodes; 102). 

Regarding claim 108, Rhodes (figures 1-14) teaches a method of forming a CMOS imager 
having improved charge storage comprising the steps of: 
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providing a semiconductor substrate (116, 120) having a doped layer (120) of a first 
conductivity type (p type); 

forming a field oxide region (115) within the semiconductor substrate; 

forming a first conductive layer (156) over the field oxide region (115) and the substrate 
(116, 120); 

forming an insulating layer (158) over the first conductive layer (156); 

forming a second conductive layer (160) over the insulating layer (158); 

patterning the first conductive layer (156), the insulating layer (158) and the second 
conductive layer (160) to form a storage capacitor (162) and an electrical element of the CMOS 
imager. 

Rhodes differs from the claimed invention by not showing the entire extent of the storage 
capacitor is formed over the field oxide region. However, Doyle et al. (figure 7B) teach the 
entire extend of the charge storage capacitor (C 2 ), which overlies the filed oxide region (40). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Doyle et al. into the device taught by Rhodes 
in order to improve the capacity of the charge storage capacitor. 

Regarding claim 109, the combined device shows forming a first doped region (Rhodes; 
155) of a second conductivity type (n type) in the doped layer (Rhodes; 120) and adjacent the 
field oxide region (Rhodes; 115); forming a second doped region (Rhodes; 126) of the second 
conductivity type (n type) in the doped layer (Rhodes; 120) spaced from the first doped region 
(Rhodes; 155); forming a third doped region (Rhodes; 130) of the second conductivity type (n 
type) in the doped layer (Rhodes; 120) spaced from the second doped region (Rhodes; 126) and 
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adjacent the electrical element (Rhodes; gate [128]); and forming a fourth doped region (Rhodes; 
134) of the second conductivity type (n type) in the doped layer (Rhodes; 120) spaced from the 
third doped region (Rhodes; 130). 

Regarding claim 110, the combined device shows the first conductivity type is p-type 
(Rhodes; p type; column 7, lines 24-26), and the second conductivity type is n-type (Rhodes; n 
type; column 7, lines 32-34). 

Regarding claim 1 1 1, the combined device shows the first doped region, the second doped 
region, the third doped region and the fourth doped region are doped at a dopant concentration of 
from about 1 x 10 15 ions/cm 2 to about 1 x 10 16 ions/cm 2 (Rhodes; column 9, lines 20 - 24). 

Regarding claim 1 12, the combined device shows the element is a transistor gate (Rhodes; 

125). 

Regarding claim 1 13, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the transistor gate (Rhodes; 125). 

Regarding claim 114, the combined device shows the electrical element is a reset transistor 
gate (Rhodes; 132). 

Regarding claim 1 15, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the reset transistor gate (Rhodes; 132). 

Regarding claim 116, the combined device shows the element is a source follower gate 
(Rhodes; 136). 

Regarding claim 1 17, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the source follower gate (Rhodes; 136). 
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Regarding claim 118, the combined device shows the electrical element is a row select 
transistor gate (Rhodes; 138). 

Regarding claim 119, the combined device shows connecting an electrode of the storage 
capacitor (Rhodes; 162) to the row select transistor gate (Rhodes; 138). 

Regarding claim 123, Rhodes differs from the claimed invention by not showing the 
entire extend of the charge storage capacitor overlies the field oxide region. However, Doyle et 
al. (figure 7B) teach the entire extend of the charge storage capacitor (C2), which overlies the 
filed oxide region (40). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Doyle et al. into the 
device taught by Rhodes in order to improve the capacity of the charge storage capacitor. 

Regarding claim 130, Rhodes (figures 1-14) teaches a method of forming an imager 
comprising the steps of: 

providing a semiconductor substrate (116, 120) having a doped layer (120) of a 
first conductivity type (p type); 

forming a field oxide region (1 1 5) in the semiconductor substrate; 

forming a photodiode (p-n junction photodiode; column 2, lines 29-31) in the doped layer 

(120); 

forming a charge storage capacitor (162); and 

connecting an electrode of a charge storage capacitor (162) to the photodiode by an 
electrical contact (contact [150]). 

Rhodes differs from the claimed invention by not showing the entire extend of the charge 
storage capacitor overlies the field oxide region. However, Doyle et al (figure 7B) teach the 
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entire extend of the charge storage capacitor (C2), which overlies the filed oxide region (40). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Doyle et al. into the device taught by Rhodes 
in order to improve the capacity of the charge storage capacitor. 

Regarding claim 131, the combined device shows the other electrode (Rhodes; 160) of the 
charge storage capacitor (Rhodes; 162) is connected to ground (Rhodes; column 8, lines 17-18). 

Regarding claim 132, the combined device shows the other electrode (Rhodes; 156) of the 
charge storage capacitor (Rhodes; 162) is connected to a gate of a transistor (Rhodes; gate 
[102]). 

Regarding claim 133, the combined device shows the transistor is a transfer transistor 
(Rhodes; 128). 

Regarding claim 134, the combined device shows the transistor is a source follower 
transistor (Rhodes; 136). 

Regarding claim 135, the combined device shows the transistor is a row select transistor 
(Rhodes; 138). 

Regarding claim 136, the combined device shows the transistor is part of a three-transistor 
cell (Rhodes; photogate transistor [125], transfer transistor [128], reset transistor [132]). 

5. Claims 102, 103, 120 and 121 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rhodes in view of Doyle et al., and further in view of US Patent No. 6,262,703 to Perner. 

Regarding claim 102, the disclosures of Rhodes and Doyle et al. are discussed as applied 
to claims 90, 93-101 and 104-107 above. 
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The combined device differs from the claimed invention by not showing the element is a 
gate of a global shutter transistor. However, Perner teaches the global transistor (column 4, lines 
22-24). Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Perner into the device taught by Rhodes 
and Doyle et al. because it is desirable to transmit the high signals of the transistor. 

Regarding claim 103, the combined device shows connecting an electrode of the storage 
capacitor to the gate of the global shutter transistor (Perner; global transistor). 

Regarding claim 120, the disclosures of Rhodes and Merrill et al. are discussed as applied 
to claims 108-119 above. 

The combined device differs from the claimed invention by not showing the element is a 
gate of a global shutter transistor. However, Perner teaches the global transistor (column 4, lines 
22-24). Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Perner into the device taught by Rhodes 
and Doyle et al. because it is desirable to transmit the high signals of the transistor. 

Regarding claim 121, the combined device shows connecting an electrode of the storage 
capacitor to the gate of the global shutter transistor (Perner; global transistor). 

6. Claims 124 and 139 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,204,524 to Rhodes in view of US Patent No. 6,741,283 to Merrill et al. 

Regarding claim 124, Rhodes differs from the claimed invention by not showing the 
entire extent of the charge storage capacitor overlies an active area of the photosensor. Merrill et 
al. (figures 7A-B) teach the entire extent of the charge storage capacitor (124), which is formed 
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over an active area in the substrate. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to incorporate the teaching of Merrill 
et al. into the device taught by Rhodes in order to improve the capacity of the charge storage 
capacitor. 

Regarding claim 139, Rhodes differs from the claimed invention by not showing a first 
portion of the first charge storage capacitor is formed over the field oxide region, and wherein a 
second portion of the first charge storage capacitor is formed over an active area of the 
photodiode. However, Merrill et al. (figures 7A-B) teach the portion of the charge storage 
capacitor (124) is formed over the field oxide region (114), and the portion of the charge storage 
capacitor (124) is formed over an active area of the photodiode. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Merrill et al. into the device taught by Rhodes in order to improve the capacity of 
the charge storage capacitor. 

7. Claim 138 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,204,524 to Rhodes in view of US Patent No. 6,744,084 to Fossum. 

Regarding claim 138, Rhodes differs from the claimed invention by not showing the first 
charge storage capacitor is formed such that the extent of the charge storage capacitor overlies an 
active area of the photodiode. However, Fossum (figure 7) teaches the charge storage capacitor 
(171) is formed such that the extent of the charge storage capacitor overlies an active area of the 
photodiode (188). Therefore, it would have been obvious to one having ordinary skill in the art 
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at the time the invention was made to incorporate the teaching of Fossum into the device taught 
by Rhodes in order to improve the capacity of the charge storage capacitor. 

Response to Arguments 
Applicant's arguments with respect to claims 90 and 93-141 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D. Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

January 6, 2005 
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SUPERVISORY PATENT EXAMINER 
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